Persistent enhancement of sustained calcium-dependent glutamate release by phorbol esters: requirement for localized calcium entry.
Sustained activation of protein kinase C significantly enhanced a secondary (slow) phase in the depolarization-induced release of glutamate from isolated hippocampal nerve endings. The phorbol ester, 4 beta-phorbol 12,13-dibutyrate, was used to sustain the activation of presynaptic protein kinase C for a prolonged (10-min) period, and then this relatively water-soluble phorbol ester was removed by superfusion before a 2-min stimulus of continuous membrane depolarization. These conditions were used to investigate the persistent effects of sustained protein kinase C activation on the magnitude of the slow phase of evoked glutamate release, in which the efficiency of synaptic vesicle mobilization and recycling may be primary determinants of response magnitude. It is reported here that sustained protein kinase C activation selectively increased the Ca(2+)-dependent component of glutamate release during a prolonged phase of K(+)-induced depolarization. The magnitude of this persistent effect on Ca(2+)-dependent glutamate release was directly related to the dose of 4 beta-phorbol 12,13-dibutyrate and the duration of exposure that was used to prime the release apparatus, was observed using two alternative synaptosomal preparations, and was evident regardless of the depolarizing stimulus used (elevated [KCl] or 4-aminopyridine). However, 4 beta-phorbol 12,13-dibutyrate did not alter the release induced by the Ca2+ ionophore ionomycin. Thus, the persistent effects of protein kinase C activation on a prolonged phase of glutamate release were dependent on the route of Ca2+ influx. The finding that voltage-regulated Ca2+ channel blockers were able to neutralize completely the 4 beta-phorbol 12,13-dibutyrate-dependent facilitation of K(+)-evoked glutamate release provided further support for this conclusion.(ABSTRACT TRUNCATED AT 250 WORDS)